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Fig. 14.3 Fracture toughness for 4340 steel. 


critical area of a component: 

j _ AT.cW 1 ' 2 

(3.776 + 0.21^) 1/2 

The plane strain fracture toughness number AT 1C and the parameter ip must be 
known before the required estimate can be made. An example of typical fracture 
toughness data is shown in Fig. 14.3 for a steel sheet and plate fabricated according 
to AISI 4340 material specification [83]. The crack shape parameter ip is known to 
depend on the b/a ratio [84]. For convenience of design calculations, this parameter 
has been plotted in Fig. 14.4. 

Design Problem 14.1 

Calculate the maximum stress at failure for a large structural component made of 4340 
steel plate having an ultimate tensile strength of 220,000 psi. The surface flaw discovered 
is 0.2 in. deep and 2 in. long. 
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